Background: Scientific writings provide a link between production of knowledge and its use. They guide to plan for necessary improvements in treatment and prevention modalities. Inadequate and incomplete reporting of research studies weakens the medical literature. Aim: The aim of the study was bibliometric analysis of dissertations submitted by medical post-graduate (PGs) students. Material and Methods: It was a cross-sectional record based study carried out at one of the medical colleges at Pune. All the dissertations including observational studies submitted by PGs were analyzed using a pre-tested, structured assessment tool with strengthening the reporting of observational studies in epidemiology (STROBE) as the reference from 1 st March 2009 until 30 th March 2011. Data was compiled in excel sheet and it was imported into. SPSS 15 software (Statistical package for the social sciences, manufactured by IBM, Chicago Illinois in November 2006) for further analysis. Results: A total of 220 dissertations were analyzed in the present study. Nearly 73.18% (161/220) of dissertations were from clinical subjects, 15% (33/220) were from para-clinical and 11.8% (26/220) were from pre-clinical subjects. The majority of dissertations reported findings incompletely and inadequately without uniformity. Conclusion: PGs should be more vigilant in reporting their research in dissertations to increase their usefulness. They should adopt tools like STROBE, etc., to report data to create more uniformity in reporting. Adoption of such guidelines will also reduce chances of oversights and mistakes in reporting and dissertation writing.
Introduction
Scientific writings in the particular field, based on international bibliographic data, are one of the most widely used methods to measure scientific achievement. Scientific writings like dissertations submitted by post-graduate students (PGs) based on research studies serve an important role in the scientific process. They link between the production of knowledge and its use. [1, 2] The presentation of a dissertation has been one of the requirements for the PG medical degree in Pune and all over India. All PGs have to undertake some research work for their dissertation to be submitted before final examinations. A wide choice of subjects for research is permitted. Students may choose basic laboratory projects or may investigate clinical, epidemiologic or sociologic (including medicine and humanities) topics. Data must be subjected to statistical analysis to summarize results of research activity. Dissertations are evaluated according to study design, sample size, research instruments used, possible sources of bias, confounders etc., by the panel of external and internal examiners who grade it after viva of the student. However, yet there is no standard method for evaluation of dissertations is adopted by examiners. Different methods used by examiners may lead to evaluation error. It can be avoided if standard method like strengthening the reporting of observational studies in epidemiology (STROBE) is adopted to evaluate dissertations. It can help to improve the quality of reporting research through dissertations if PGs know such standardized tool of evaluation before-hand.
PGs may publish their original research work and contribute to the medical literature. Hence, PGs should also take extreme care while designing a study as well as during preparation of dissertations based on their study results.
It is difficult to keep abreast with the large amount research added in biomedical literature as it is constantly growing day-to-day. [3] Reporting of objective information obtained from research studies should be complete, adequate and accurate. Otherwise, it is difficult to plan for necessary improvements in infrastructure related to treatment and prevention.
According to von Elm et al., [4] much biomedical research is observational and reporting of such research is often inadequate. It hampers the assessment of its strengths and weaknesses of studies reported in the medical literature. It also adversely affects external validity of a research study. Readers need to know what was planned and what was not planned, what was done, what was found and what the results of the study mean. If some recommendations on the reporting of scientific studies will be followed quality of reporting of research studies can be improved with fulfillment of readers' expectations.
STROBE Initiative developed recommendations on what
should be included in an accurate and complete report of an observational study. STROBE stands for an international, collaborative initiative of epidemiologists, methodologists, statisticians, researchers and journal editors involved in the conduct and dissemination of observational studies, with the common aim of improving reporting of observational studies. It is well-documented that the European Union and the United States are the leading powers in biomedical investigation and publications. The STROBE statement is being endorsed by a growing number of biomedical journals. [5] STROBE Initiative developed recommendations on what should be included in an accurate and complete report of an observational study [4] [ Table 1 ]. The STROBE recommendations are accompanied by an explanation and elaboration (E and E) document. It explains in detail the rationale of each item and provides examples of transparent reporting from published articles. Until date, the STROBE statement is endorsed by over 100 journals as well as by the International Committee of Medical Journal Editors. [5] Bruno et al. (2011) identified 643 citations of STROBE since its first publication in October 2007 until August 2010. Around 32% (234/643) citations concerned the E and E document of STROBE while 68% (439/643) citations concerned the checklist as per STROBE. The STROBE checklist published in the Lancet was the most cited, receiving 17% (110/643) citations. They also assessed 100 randomly selected articles. Out of them, 32% were observational studies and 19% were systematic reviews/ meta-analyses. Comments, editorials and letters accounted for 15% of the articles, methodological articles for 8% and recommendations and narrative reviews for 26%. Of the 32 observational studies assessed, 81% (26/32) made appropriate use of STROBE and 10% (3/32) uses were considered as inappropriate. Of the 19 systematic reviews or meta-analyses assessed, 53% (10/19) made an inappropriate use of STROBE. [2] A systematic assessment of dissertations completed from a medical college in Pune, using an internationally recognized evaluation standard like STROBE is not available. Hence, we carried out the study with the primary objective of bibliometric analysis of dissertations submitted by PGs of one of the Medical Colleges in Pune using STROBE with the aim to assess whether such standardized and unique criteria is needed for evaluation of dissertations or not.
Subjects and Methods
It was a cross-sectional record based study carried out at one of the Medical Colleges and Research Centers at Pune, Maharashtra, India. The college conducts PG degree and diploma courses in all pre-clinical, para-clinical and clinical subjects. PGs admitted to these courses are required to submit projects and/or dissertations before they appear for final university examination. We examined the dissertations reporting observational studies, written and submitted by PGs of selected Medical College in 2 years from 1 st March 2009 until 30 th March 2011. All the available dissertations submitted for PG medical degrees were selected. As STROBE is used to report observational studies we excluded dissertations reporting clinical trials.
Necessary permissions were obtained from the ethical committee of the institution and all the PGs who had submitted dissertations in the library of concerned Medical College. Dissertations were assessed using a pre-designed and pre-tested assessment tool with STROBE as the reference [ Table 1 ]. Responses to each item of STROBE [ Table 2 ] were binary in the form of Yes, No.
Data were compiled in excel sheet and imported into statistical package for the social sciences. 15 (Chicago Illinois, USA) software for further analysis. Various characteristics of dissertations as per STROBE were enlisted as frequencies and percentage for assessment of dissertation from various specialties.
Each dissertation was scored as per STROBE checklist, 0 being the lowest score and 18 being highest. STROBE score 0-12 was considered to be unsatisfactory while STROBE score from 13 to 18 was considered as satisfactory. Likelihood ratio test was used as test of significance to find if there was any association of satisfactory STROBE score with the clinical, pre-clinical and para-clinical specialties.
Results

Subject-wise distribution of dissertations
A total of 220 dissertations were analyzed in the present study. About 73.18% (161/220) dissertations were from clinical subjects, Give the source of funding and the role of the funders for the present study and if applicable, for the original study on which the present article is based 15.00% (33/220) were from para-clinical, 11.82% (26/220) were from pre-clinical subjects [ Figure 1 ]. Out of 220 dissertations analysed, 15% (33/220) were from genaral medicine and 12% (26/220) were from genaral surgery [ Table 3 ].
Characteristics of dissertations as per STROBE
Majority, 74.5% (164/220) dissertations specified title, 95.90% (211/220) specified specific objectives satisfactorily as per STROBE. But, only 12.3% (27/220) summarized key results and present them by utilizing proper methods of data presentation. Eligibility criteria were not specified in 80% (176/220) dissertations [ Table 4 ].
STROBE checklist was scored from 0 to 18, 0 being minimum score, 18 as maximum. STROBE score as 0-12 was considered as unsatisfactory, 0 being most unsatisfactory while STROBE score as 13-18 was considered as satisfactory, 18 being most satisfactory. Mean STROBE score came out to be 11 (+2.63). Overall, 27.37% (60/220) dissertations had satisfactory STROBE score while 72.63% (160/220) had unsatisfactory STROBE score. Satisfactory STROBE score was not associated with the clinical, pre-clinical or para-clinical subjects (P = 0.093).
Discussion
Although STROBE is used primarily for assessment of published articles, we found it useful for reviewing unpublished work, like dissertations submitted by PGss. This is the first such study of its kind.
Bibliometric analysis of dissertations by PGs of selected Medical College and Research
Center by using STROBE in the present study found that there was no uniformity in reporting the research studies in dissertations. This irregularity makes it very difficult to review and study these dissertations.
We observed dissertations were very good in indicating title, specific objectives and study design. However, majority of them were unable to summarize key results and present them by utilizing proper methods of data presentation [ Table 4 ].
A considerable proportion of dissertations were less vigilant in reporting the findings. Bogardus et al., had argued that without sufficient clarity of reporting, the benefits of research might be achieved more slowly. [6] If the students had used STROBE or any other tool as a guideline such an over sight could have been avoided. This observation supports the inference drawn by Rennie who stated that there is a need for guidance in reporting observational studies. [7, 8] In this study, out of 220 dissertations analyzed only 20.0% (44/220) specified the eligibility criteria, sources and methods of case ascertainment and control selection and 80% (176/220) did not. Tooth et al. stated, in a survey of longitudinal studies in stroke research, 35% articles (17/49) did not specify the eligibility criteria. [9] A study on reporting of epidemiologic studies found that the participant selection process -for example, information on exclusions and refusals -often lacked details. He also found that the selection of controls and adjustment for potential confounders needs greater clarity, consistency and explanation. [10] We also observed these insufficiencies in the majority of dissertations.
Only 5.0% (11/220) dissertations described any efforts to address potential sources of bias and only 1.4% (3/120) explained how missing data were addressed.
World-wide, there is a need of reporting medical research from India and other developing countries. Indian doctors lag behind inpublishing their research work. To boost publications, the Medical Council of India has stipulated minimum number of publications by faculty and postgraduate students. Eventually, there is a growing concern of scientific publications in India and majority of PGs may consider publishing their research work for dissertation in future. Adaptation of standard guidelines like STROBE will improve the quality of publication besides increasing the quantity.
According to Chaudhuri [11] and Nayak, [12] national journals should be encouraged and supported for publishing the work of Indian authors. Publications in high impact factor journals are necessary for the advancement of Indian medical and scientific profession. Publications in high impact factor journals truly represent the best international content. Their editors actively seek the best articles after evaluation. Publications resulting from international collaborations increased from 3% in 2001-8% in 2006 in India.
Study by Kumaragurupari examined scientific publications generated by ophthalmologists, optometrists and researchers working in vision science in India through a systematic search of Medline using the PubMed interface. A total of 2163 related articles were published from 2001 to 2006. During the 6-year period studied, the annual output of research articles has nearly doubled, from 284 in 2001-460 in 2006. Two-thirds of these were published in international journals; nearly 41% in vision-related journals with high impact factors and 3% in impact factor journals, which were not vision-related. Around 50% of the publications came from nine major eye hospitals. Clinical science articles were most frequently published whereas basic science the least. [1] Hence, PGs specially from clinical specialties should follow some standard international guidelines to report and publish their research.
PGs should also have access to international journals to get the content of international publications. Concerned institutions should subscribe them regularly. According to a survey by Murthy et al., [13] subscriptions to international journals were inadequate in most of the institutions in India, their research in 2002-03 showed that only 53 of 128 surveyed institutions in India subscribed to more than two journals.
International collaborative research supports many scientists and clinicians from India and has a growing record of biomedical accomplishment. [14] According to Kupfer et al. (1995) [15] many Indian researchers now have experience in collaborating with researchers in the US and other western countries. They bring their own expertise, for instance, many have extensive experience in rural outreach, an important asset considering the need for comprehensive epidemiologic data and populations with both common and rare genotypes. Western scientists stand to gain enormously from access to patients and expertise of their Indian collaborators. This analysis will be helpful to find out the obstacles of research productivity, which would help to develop research quality and capacity. The shortfalls of observational epidemiology in terms of the generation of contradictory and spurious findings have been highlighted by many commentators. A general practitioner, James Le Fanu, stated that "the simple expedient of closing down most University departments of Epidemiology could both extinguish this endlessly fertile source of anxiety-mongering while simultaneously releasing funds for serious research" The abandonment of observational epidemiology might be premature without first trying some remedial steps. One important step would be to improve the reporting of observational epidemiological studies. [16] In the present study, we could not get a representative sample of dissertations from all medical colleges in Pune. Results may be applicable to the medical college from which dissertations are analyzed. However, it suggests that there is a need of adoption of some research tool by PGs, ultimately it will help to improve medical literature. Other limitation of the study is that it assessed dissertations reporting only observational studies. Dissertations reporting experimental studies needs separate tools like CONSORT.
We would like to recommend that PGs should be more vigilant in reporting of their research, there should be more transparency in the dissertations. All projects should state generalizability of their study and its findings. PGs should study how assessment of dissertations will be made after completion of dissertations so that they will not miss any important point to report. They should be made aware of assessment tools such as STROBE, CONSORT (Consolidated Standards of Reporting Trials) and PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) that may be adopted by universities to evaluate dissertations. It will help to improve study design of their research. For this purpose, help from clinical research faculty and statisticians should be taken beforehand while designing research study.
Adoption of such tools by PGs and their guides will help to create more uniformity in reporting. It might help temper the over-enthusiastic reporting of new findings in the scientific community and popular media and improve the methodology of studies in the long-term. [3] 
